Association of mitochondrial DNA damage with aging and coronary atherosclerotic heart disease.
The role of somatic mitochondrial DNA (mtDNA) damage in human aging and progressive diseases of oxidative phosphorylation (OXPHOS) was examined by quantitating the accumulation of mtDNA deletions in normal hearts and hearts with coronary atherosclerotic disease. In normal hearts, mtDNA deletions appeared after 40 and subsequently accumulated with age. The common 4977 nucleotide pair (np) deletion (mtDNA4977) reached a maximum of 0.007%, with the mtDNA7436 and mtDNA10,422 deletions appearing at the same time. In hearts deprived of mitochondrial substrates due to coronary artery disease, the level of the mtDNA4977 deletion was elevated 7-220-fold over age-matched controls, with the mtDNA7436 and mtDNA10,422 deletions increasing in parallel. This cumulative mtDNA damage was associated with a compensatory 3.5-fold induction of nuclear OXPHOS gene mRNA and regions of ischemic hearts subjected to the greatest work load (left ventricle) showed the greatest accumulation of mtDNA damage and OXPHOS gene induction. These observations support the hypothesis that mtDNA damage does accumulate with age and indicates that respiratory stress greatly elevates mitochondrial damage.